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(57) Abstract: (;;\ 

PROBLEM TO BE SOLVED: To obtain a novel polymeric ^'"^ ^ 

substance having unique optical functions by selecting — . 

a polymer mainly consisting of specified structural \^^} ^ 

units. ^ ^ 

SOLUTION: An acetylene derivative monomer represented y^^^'^^ tn 

by formula I (wherein formula II is a 5-14C aryl or ^a/^, 

heteroaryl; X is a releasable H or a t-amino-containing ' 

substituent having a molecular weight of 100 or below) ^ ^ 

is polymerized at -98 to +120"" C for l-50hr in the >«=<f 

presence of a polymerization catalyst being a compound \. / >=^ 

of a transition metal such as W, Mo, Ru or Rh, V-/ ^ 

desirably a transition metal complex catalyst such as / ^ 

[RhCl(NBD)]2 (wherein NBD is norbornadiene) in a -^7^ 

solvent (e. g. benzene or diethyl ether) inert to the " '^-^ ^ 

starting monomer, the polymer to be formed and the \ 4^ "^-"^ 

catalyst to obtain an acetylene derivative polymer 

mainly consisting of structural units represented by 

formula III (wherein group II and X are defined as 

above) and having a degree of polymerization of 5 or above. The groups represented by 
formula I and formula II in formula III are selected from groups of formula IV, and X 
is selected from among NH2 and like groups. It is particularly desirable that formula 
II is formula V and X is COOH. 
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* NWICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 

CLAIMS 
[Claim(s)] 

[Claim 1] The polymer of the new acetylene derivative whose degree of polymerization the 
configuration unit expressed with the following formula (I) is made into a subject, and 
is five or more. 
[Formula 1] 

/ \^ 




Ar > 



It is the molecular weight which has the hydrogen atom or the 3rd class amino group from 
which an example and X can be isolated for an aryl group or a hetero aryl group. 100 or 
less substituent is shown. 
[Claim 2] Formula [** 2] 




Ar 



The polymer of the new acetylene derivative according to claim 1 with which it comes out 
and the radical expressed is chosen from one which is expressed with the following 
formula of radicals. 
[Formula 3] 







[Claim 3] X Formula -NH2 and -CH2 NH2, -N (CH3)2, -CH2N (CH3)2, -C(=0) H, -SH, 

-C0NH2, -OH, and -COOH or — Polymer of the new acetylene derivative according to claim 

1 or 2 chosen from one which is expressed with -S03H of radicals. 
[Claim 4] 
[Formula 4] 
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come out and it is — X Polymer of the new acetylene derivative according to claim 1 
which is -COOH. 

[Translation done. ] 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 

DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the polymer of a new acetylene 
derivative. The polymer of the acetylene derivative of this invention has 
stereoregularity, and has the peculiar property in which the bottom circular dichroism 
of optically active compound existence is shown, and the use as functional materials, 
such as a chiral sensor and an optical-resolution agent, is expected. 
[0002] 

[Description of the Prior Art] Many high polymers used as functional materials, such as 
an optical-resolution agent, liquid crystal, and a non-linear optical material, are 
known from the former. For example, the polymer of optical activity methacrylic-acid 
triphenylmethyl is indicated by JP, 56-106907, A, this matter has the helical structure, 
high optical activity is shown, and it is indicated that it is useful as an 
optical-resolution agent. Moreover, the polymer of an optical activity acrylic-acid 
amide is indicated by JP, 56-167708, A, this matter shows big optical activity based on 
that molecular dissymmetry, and it is indicated that it is useful as an 
optical-resolution agent. Furthermore, the optical activity Fori (meta) acrylamide 
compound is indicated by JP, 63-1446, A, this matter has the optical-activity radical in 
the side chain, and it is indicated that it is useful as an adsorbent for dividing 
racemic-modif ication mixture into those optical antipodes. And the liquid crystal 
constituent using an optical activity high molecular compound is indicated by 
JP, 1-79230, A. 

[0003] Thus, various kinds of high polymers have the optical peculiar function, and are 
applied to various applications. And social needs are diversified increasingly and 
research prospers now. The purpose of this invention is to offer the new high polymer 
which has a unique optical function under such a background. 
[0004] 

[Means for Solving the Problem] this invention persons came to complete this invention, 
as a result of repeating research wholeheartedly, in order to solve the above-mentioned 
technical problem. That is, this invention makes a subject the configuration unit 
expressed with the following formula (I), and offers the polymer of the new acetylene 
derivative whose degree of polymerization is five or more. 
[0005] 
[Formula 5] 

\ / 

c=c 



^A?) it 



[0006] It is the molecular weight which has the hydrogen atom or the 3rd class amino 
group from which an example and X can be isolated for an aryl group or a hetero aryl 
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group. 100 or less substituent is shov/n. 
[0007] 

[Embodiment of the Invention] Hereafter, the gestalt of operation of this invention is 
explained to a detail. It sets at a ceremony (I) and is a formula [0008]. 
[Formula 6] 




Ar 

[0009] It comes out, and although the radical expressed shows the aryl group or hetero 
aryl group of carbon numbers 5-14, the radical specifically expressed with the following 
formula is mentioned. 
[0010] 
[Formula 7] 

-o 







[0011] moreover, it sets at a ceremony (I), although X shows a with a molecular weight 
of 100 or less which has the hydrogen atom or the 3rd class amino group which can 
separate substituent Specifically, it is a formula. - They are NH2, -CH2NH2, -N (CHS) 2, 
-CH2N (CH3)2, and -C(=0) H. -SH, -C0NH2, -OH The radical expressed with -COOH and -S03H 
is mentioned. Also in the polymer of the acetylene derivative which makes a subject the 
configuration unit expressed with the above-mentioned formula (I), it is [0012], 
[Formula 8] 




Ar 



[0013] come out and it is — X Especially the thing that is -COOH is desirable. The 
polymerization degree of the polymer of the acetylene derivative of this invention is 
100 preferably, although it is five or more. It is above. 

[0014] The polymer of the acetylene derivative of this invention is obtained by carrying 
out the polymerization of the acetylene derivative monomer expressed with the following 
formula (II). 
[0015] 
[Formula 9] 



CH = 



(II) 




[0016] The same semantics as the above is shown. 

As a polymerization catalyst used in case the polymerization of the acetylene derivative 
monomer expressed with the above-mentioned formula (II) is carried out, although the 
compound of transition metals, such as W, Mo, Ru, and Rh, is suitable, it is 2 
preferably (NBD) . It is a transition metal complex catalyst [ like ]. In addition, NBD 
shows norbornadiene here. 

[0017] Although common solvents, such as benzene, toluene, a tetrahydrofuran, dioxane. 
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dimethoxyethane, diethylether, a pyridine, tetrahydropyran, dimethyl sulfoxide, and 
dimethylformamide, are usable as a solvent in a polymerization reaction, about a thing 
with reactivity with the monomer of a reaction raw material, the polymer obtained, and 
the above-mentioned catalyst, it is not suitable. Polymerization reaction temperature 
has -98 degrees C - desirable +120 and -78 degrees C - its +80 degrees C are still 
more desirable. Polymerization reaction time has 1-50 desirable hours. 
[0018] The desirable example of the polymer of the acetylene derivative by this 
invention is polyphenyl acetylene which has a carboxyl group, as shown in an example 1. 
This polymer shows the induction circular dichroism (ICD) of a fission mold to an 
optical activity amine. With this peculiar property, it can use especially as a chiral 
sensor. Moreover, it can use also as a chiral stationary phase for HPLC by supporting to 
silica gel under existence of an optical activity amine. The same application is 
possible also for the polyphenyl acetylene which has other functional groups. For 
example, polyphenyl acetylene, poly pyridyl acetylene, etc. which have an amino group 
show ICD to an optical activity carboxylic acid. Moreover, the same application is 
possible also for the polyphenyl acetylene which has a hydroxyl group, a thiol group, an 
amide group, a sulfonic group, etc. 
[0019] 

[Example] It cannot be overemphasized that it is not that by which this invention is 
limited to these examples hereafter although an example explains this invention 

concretely. 

[0020] Example 1: The scheme of synthetic composition of polyphenyl acetylene which has 

a carboxyl group is as follows. 

[0021] 

[Formula 10] 

CHs 

Br^f V-CO^Et + CH^C-Si-CHa > CH^C— (f "^COsEt 





CH3 

( 1 ) 



> 




U ^ - 1 ^ U -7 - 2 
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[0022] (1) Synthetic 4-BUROMO ethyl benzoate of 4-triphenyl methyloxy carbonyl phenyl 
acetylene (1) About 6.5ml (43. 7mmol), it is triethylamine under palladium catalyst 
existence. Inside [ of 150ml ], and 90-degree-C, 7-hour and trimethylsilyl acetylene 
15.4ml (llOmmol) It was made to react and the column chromatography (an eluate is 
ethyl-acetate ^hexane =2^1) by silica gel separated the product, this — ethanol 40ml — 
inside and 1 N-NaOH Benzoic-acid derivative which hydrolyzed by 60ml and was obtained 
4. 3g (SOmmol) — toluene SOml-triethylamine 15ml — the inside of a mixed solvent, and 
50 degrees C — 6 hours and triphenylmethyl chloride It was made to react with 9. 8g 
(35mmol), and the specified substance was obtained. Purification was performed by 
recrystallizing in a benzene-hexane (3:1). The yield of 16. 2g (47% of yield), the 
melting point It was 159.0-160.5 **. Acetylene obtained by drawing 1 (4-triphenyl 
methyloxy carbonyl phenyl) 1 H-MR spectrum is shown. 

[0023] (2) LOg of polymerization (4-triphenyl methyloxy carbonyl phenyl) acetylene (1) 
(2. 6mmol) [RhCl(NBD)]2 (NBD= norbornadiene) 5. 9mg is used as a catalyst, and it is a 
tetrahydrofuran. The polymerization was carried out at 30 degrees C among 5. 1ml for 3 
hours, and the polymer (the following polymer 1 and brief sketch) of acetylene 
(4-triphenyl methyloxy carbonyl phenyl) (1) was obtained. It was 0. 70g (70% of yield) in 
yield, methanol 30ml which contains a small amount of hydrochloric acid for this — 
after stirring until the polymer melted completely, and it condensed the solvent and the 
ether often washed in inside, it was made to dry and Fori (4-hydroxy carbonyl 
phenylacetylene) (the following polymer 2 and brief sketch) was obtained quantitatively. 
The number average molecular weight of a polymer 2 was 1, 000, 000. the place which 
measured 1 H-NMR spectrum about the polymer 2 — stereoregularity — almost — It was 
100% cis — tolan SOIDO. It is a polymer 2 to drawing 2 . 1 H-NMR spectrum is shown. 
[0024] (3) The dissymmetry discernment ability polymer 2 was the solid-state of red 
yellow, has absorption in an ultraviolet-visible region, and showed the induction 
circular dichroism (ICD) peak of a fission mold to this field under (R)- [ which is the 
optical activity amine expressed with the following type ], or (S)-l-(l-naphthyl) 
ethylamine (3) existence, an optical activity amine — the carboxylic acid and salt of a 
polymer 2 — forming — therefore, a principal chain — right and left — either — 
since the distorted helical structure was formed in the one direction, it is thought 
that ICD appeared. 



[0026] The absorption spectrum and CD spectrum of a polymer 2 under (R)- [ which was 
performed to drawing 3 on the following conditions ] or (S) -l-(l-naphthyl) ethylamine 
(3) existence are shown. In addition, a is [ CD spectrum of polymer 2-(R)-3 and c of CD 
spectrum of polymer 2-(S)-3 and b ] the absorption spectrums of polymer 2-(S)-3 among 
drawing 3 . 

[0027] A 2:1.0 mg/ml (6. 8mmol monomeric unit) <Measuring condition> polymer 

(R) - or (S)-l-(l-naphthyl) ethylamine (3) :34mmol ((3) / polymer 2=50 mol/mol) solvent: 

~ dimethyl sulfoxide (DMSO) 

eel length: — 0.05cm absorption spectrum: — Jasco Corp. JASCO Ubest-55CD spectrum: — 
Jasco Corp. JASCO J-720L. 

[0028] Although the polymer 2 showed ICD similarly under the existence of other 
optical-activity amines 4-13 expressed with the following type, the pattern and 
reinforcement of fission of ICD changed v/ith absolute configurations, configurations, 
etc. of the amine to be used, and when all had the the same absolute configuration, in 
the case of primary amine, except for the amine of 7, it turned out that ICD of a same 



[0025] 

[Formula 11] 




(S)-^ 
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sign is shov/n. If this property is used, it is possible to use ICD of a polymer 2 as a 
means to expect the absolute configuration of various first-class optical-activity 
amines. On the other hand, ICD with the same said also of other the second class and the 
third class amines was shown. The inclination for ICD to also become strong was seen, so 
that the dimension height of these amines was large. 
[0029] 

[Formula 12] 




Mi 



(S)-5 



(S)-6 



(R)-4 



OH 



(R)-7 



H« C ^^^^ CHa 



CHs ^NHz 
(R)-8 




.NHi 



(IR, 2R)-9 



OCH, 




OCH3 
(R,R)-10 



CH2-N: 




(s)-n 




(8R.9S)-i2 (8S. 9R)-13 

[0030] The result of ICD was collectively shown in Table 1. The polymer 2 showed ICD 

also in the state of the film. Img of a polymer 2, and 6. 8mmol (s) of (R)-3 As a result 

of melting to DMSG 1ml, carrying out the cast to a quartz plate and measuring the 

desiccation back ICD (the 4th step of Table 1), ICD stronger about 3 times than what was 

measured in the solution under the same conditions was shown. 

[0031] In addition, the Measuring condition of ICD in Table 1 is as follows. 

< Measuring condition >a: — concentration [ of a polymer 2 ]; — 1. Omg [/ml ] solvent; 

— dimethyl sulfoxide (DMSO) 

A chiral amine / polymer 2 (mole ratio) ; 50 [theta] ; Unit (degree cm2 dmol-l) 
lambda; unit b (nm) : It measured in the state of the same c:film as a except a chiral 
amine / polymer 2 (mole ratio) =10. 
[0032] 
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[Table 1] 









2 3 9 




^ 3 3 h > 






[9] 10-' 0) 




CO] 10"^ (2) 




mio- 0) 






1.93 (447.0) 




2.52 


(375. 5) 




2.35 (334.0) 






2.60 (447.0) 




2.49 


(375. 5) 




2.44 (334.0) 






0.36 (447.0) 




0.44 


(375. 5) 




0.40 (334.0) 






1.40 (447.0) 




1.33 


(375, 0) 


+ 


0.88 (316.0) 






0.84 (440.5) 




1.03 


(376. 5) 




0.95 (334.0) 








+ 


0. 14 


(377, 5) 




0.14 (330.0) 






2.00 (438.5) 






CJ73. 0) 




2.81 (330.0) 


f1i\ f \ It. 




1,28 (447.0) 


+ 


1.63 


(373. 0) 




2.00 (334.0) 






ii.4o 1441. Oy 




2. 36 


(372. 0) 


4- 


2.38 (334.0) 


(|l^Ii)-(-)_9 • 








0. 30 


(378. 0) 


+ 


0.28 (330.0) 


(R,R)-<-)-10' 






+ 


0. 06 


(386. 0) 




0. 12 (334. 0) 






0.83 (435.0) 




1.20 


(374. 0) 




1.21 (341.0) 


(8R. 9S)-C+)-12* 




4.53 (442.0) 




2. 45 


(376, 0) 






(8S.9R)-(-)-13* 




4.57 (447.0) 




2. 12 


(385, 0) 







[0033] 

[Effect of the Invention] The polymer of the new acetylene derivative by this invention 
can be used as a kind of chiral sensor which used that induction of the dissymmetry of a 
polymer was carried out regularly by the interaction with an optical activity low 
molecular weight compound. Moreover, it is useful also as an optical-resolution agent. 



[Translation done. ] 
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Tfeofco 0lK'#e)n/-c: (4-h'J7xx;l/>(5';l/:i- 

[0 0 2 3} (2) 

(4 - h U 7xx;l/:;(^;I/^:^^i/*/l/.t^x/^7x:l;^) 50 




7-tf-b> (J_) (D1.0g(2.6ininol) ^jiSi:LT 
[RhCl (NBD) ) 2 (NBD = y;l/3K;I/-t>^X 
y) S.Qmg^fflV^T. xh^llFD77>' 5. Iml^', 30 

*;l/4<x;l/7xr.;l/) 7-tf-U> (J.) CKUv- (JM 

rsb. x-x;bT'j:<}jt?^LT*^f,. ^jl$-<i:T. 
(4-tKn4^->*7l/4-C::i;l/7xr.;l/7-t^b» (J-X 
T4^U^-2.tB§fB) ^^aW{Cfi/co jK'Jv-2.cDf( 
¥l^^J-^^ft{±l. 000. OOOT'feo/co 4< U v-iJCOV^ 

wmim£ ioo%>';^-h^>y-r FT'^o/co 021;: 
^'J-^-ito' h-nmr;^^^ h;i/5'^-ro 

[0 0 2 4] (3) ^mmm 

WL, TI2^T'g^n5)t^gtt^75>T'fe5 (R) 
-X« (S) -1- (l-:^7f^;l') x^;l/75> 



(5) 

7 

(3j #set, c(Dmmc-^m.m(DmmFim9t=.^^ 

(I CD) M-'P^tt^X.Vlo )t¥jS<4*75>3!)^1^Uv 
i:-S5)*^-:)3lRllCtei:nfce.-<i:A^jS^}gE!cL/c/c46, * 




(R)-^ 

[0 0 2 6] EStTIB^ftT-tTofc. (R) -Xti 
(S) -1- x^;l/7^y (3.) 

s^-To HSff'. a{±4^Uv-2.- (S) -i<DCD 
X^^b;k blisH'JV-i- (R) -icOCDX^^' 
(S) -JiOeSiKX^^ h;l/T' 

[0 0 2 7] <SlJ^^ft> 20 
: l.Omg/ml (6.8mniol ^ry?— #{4) 

(R) -Xtt (S) -1- (l-:>-7^;U) x^yl^T^ 
> C3.) : 34iniol ( C3.) /Ji^U V- 2.=50raol/moO 
mWk ■■ ->*/f-;l/X;l/>t^^i/ K (DM S 0) 
•fe;l'fi : 0. 05cm 

MX'^^' : 0*^^ (tt) JASCO Ubest-55 



1tgfl¥9- 1 7 6 2 4 3 

8 

I cDA^]sn/-ctoi:#xe)n5c 

[002 5] 

[fki 1] 




(S)-_3. 

C DX-^i' : S*^i-7t (ft) JASCO J-720Lo 
[0 0 2 8] 4<';v-2ti:TESl:a^n§fte(D7t1'-ffi 

I CD©^§©>'^:5J->i:^S{i. fflt/^575:/<D^)t>t 

cD^^-riii:*^t»A^^/co c<Dtts*f(jffl-r 

«^=5:-Si7^^rg147 5>'<D^MiaS^^S.-r§ 
^Si:LT. >-J<'Jv-2.©l CD*?iJffl-r^iii:*s5ifig 
T'feSo -;^> {ti©i:8SRa*3&75>tisiaioi cd 

5r.T^Lfco cnP.7^^'©iaSiS^*^;^tlMiH I CDfc 

[0 0 2 9] 
[fbl 2] 




(6) 



!itBg¥9- 1 7 6 2 4 3 
10 



OH 



(S)-6 



(R)-4. 
OH 

A^NH, 
(R)-7 




CH3 NHa 



(R)-8 




(IR. 2R)-J. 



OCH< 




OCH3 
(R. R)-10 



CH2-N; 




(S)-n 





H,CO. ^ J^H H,CO 



(8R. 9S)-12 



[0 0 3 0] gnci C D<Di^5I^Si:toT5^L/co V-^cDigfi : 1. 

U v-2.(i. IS^^^Tt I C D^r^^Lfco v-2.<D ; i^;X^;l/X;I/.ts4^i/ K (DM S O) 

Inigi:. (R) -icD6. Smmol DMSO IniUcig*^ 40 ^^^-/Vr = V/^-HU V— 2. (^rMb) : 50 



(8S. 9R)-18 



j; D 3^eggSV^ I C D^r^Lfco 
[0 0 3 1] i^^. « 1 I C D^aiJ^^fftit^Ttoil 

<ilJ^llft> 



[ 0 ] ; ^(4 (degree cm dmol ) 
A ; (nni) 

b : ^v;l/T5>/3KUv-2. (^:;l/Jt) =10Wn{ia 

c :|lt«cffiT«L/co 
[003 2] 

tan 



(7) 



11 



^m¥9-l 7 6 2 4 3 
12 





m 


1 3 -y 






m 


3 3-^ 




ri > 








[HIO-^ (1) 




MD10-* (a) 


(R)-(+)-3 • 




1.93 


(447.0) 




2.52 


(375. 5) 


4- 


2.35 


(334.0) 


(S)-C-)-3 • 




2.60 


(447.0) 




2.49 


(375, 5) 




2.44 


(334. 0) 


(R)-(+)-3 


+ 


0.36 


(447.0) 




0.44 


(375. 5) 


+ 


0.40 


(334. 0) 


(R)-a)-3 ' 


+ 


1. 40 


(447. 0) 




1.33 


(375, 0) 




0. 88 


(316.0) 


(R)-(4)'4 - 


+ 


0.84 


(440. 5) 




1.03 


(376. 5) 


+ 


0. 95 


(334. 0) 


(S)-U)-5 • 










0. 14 


(377. 5) 




0.14 


(330, 0) 


CS)-{+)-6 • 




2.00 


(438. 5) 




2. 47 


(373. 0) 




2.81 


(330. 0) 


(R)-(-)-7 * 




1.28 


(447. 0) 


4- 


1.63 


(373. 0) 




2.0O 


(334. 0) 


(R)-(+)-8 ■ 


+ 


3.48 


(441.0) 




2.36 


(372. 0) 


4- 


2.38 


(334.0) 


(R.R)-(-)-9 • 










0.30 


(378. 0) 




0.28 


(330. 0) 


(R, R)-(-)-10* 








+ 


0. 06 


(386. 0) 




0.12 


(334. 0) 


(S)-(+)-ir 




0.83 


(435.0) 




1. 20 


(374, 0) 




1.21 


(341. 0) 


(8R. 9S)-(+)-l2* 




4. 53 


C442. 0) 


+ 


2.45 


(376. 0) 








(8S. 9R)-(-)-l3* 




4.57 


(447.0) 




2. 12 


(385, 0) 









Co 0 3 3] 

m 1 ] mm0i i z-m^nrz (4 - h U7x^;u^^ 

;l/;i-^->*;l'jpr:;l'7x-;l/) T-tf-Uyo)' H-NM* 



30 



[02] USSPl TIIP)^^.^'; (4-t: Ka4^i/;!3 
[03] (R) -Xti (S) - 1 - (1 -:>-7^;U) 




0 ppm 



